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AMENDMENTS TO THE CI. ATMS 

Claim 1 (currently amended): A method for making a thin film device, said method comprising 
th e Btepo of : 

(ft) implanting hydrogen ions to a selected depth within a single crystal semiconducting 
material substrate ti%a^«fl» withstanding temperatures of 500X - lOOO^C, having implant- 
damaged stiffening material on the single crvstaJ substrate to form an implanted hydrogen ton 
layer so as to divide the single crystal semiconducting material substrate into two distinct 
portions; 

(b) themally bonding the single crystal semiconducting material substrate with the 
implant-damaged stiffeni ng material swfeee to a flexible substmt c that has a flexibility in excess 
of that of silicon, sai d thermally bonding temperature used for bonding has a maximum 
temperature of aPDroxima telv 15Q^C-2Q0^C whoroin the tomporaturo upod for bonding hag a 
maximum temperoturo of opproximatoly 1 SO 200^C ; esd 

{e) splitting the single crystal semiconductenng material substrate along the implanted 
hydrogen ion layer; and 

(d) removing one of the two distinct portions of the single crystal semiconducting 
materia] substrate the portion of tho gro\^1h oubGtmto , which io on the side of the ion layer away 
from the flexible substrate, wherein a remaining thin fihn portion is attached to the flexible 
substrate. 

Claim 2 ( currently amended): A The method according to claim 1, wherein said bonding the 
single crystal semiconducteimg material substrate further comprises a material selected from a 
group consisting of silicon, germanium, InP> and GaAs. 

Claim 3 (currently amended): A TTie method according to claim 1 , wherein said thermally 
bonding the sinde crystal semiconduct ing material substrate includes the flexible substrate 
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comprisesing a material selected from a group consisting of stainless steel foil, plastic, 
polyimide, polyester, and mylar and the stiffenitig material, comprises a material selected from 
the group consisting of silicon dioxide, silicon nitride, silicon, SiC, diamond, spin on glass, 
metal, polymer, glass fiit, and solder . 

Claim 4 (currently amended): A T^e method according to claim 1 , further comprising the otop of 
depositing a stiffening material layer on Ae surface of the sitigle crystal substrate devoid 
of the stiffening material before said implanting step . 

Claim 5 (currently amended): A Big method according to claim 4, wherein said spl^ffinf ; 
#a*eF comprisinggs the atop of: directing a high pressure nitrogen gas stream or liquid stream 
towards the side of the single crystal semieonthie^ qe material substrate into which a high dose 
hydrogen ion implantation has been made to ^lit the single crystal semiconductine materia l 
substrate. 

Claim 6 (currently amended): A TTie method according to claim 1, further comprising the otop of: 
implanting boron at the same selected depth as the in^lanted hydrogen for lowering the thermal 
energy required to split the gro ^ vth oubotrnto the one of the two distinct portions of the sinp lR 
crystal semiconducting material substrate . 

Claim 7 (cuirently amended): A Tie method according to claim 1 , fiurther comprising tho atop of:- 
providing an adhesive layer between #i© bonding surfaces of tihie aaa film fimotional lo>w sinde 
crystal semiconducting material substrate and the flexible substrate before or during s(ep-(b) sai<| 

themiallv bonding fo r imprnvinp . tha hnnrfing fTinmnf 
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Claim 8 (cuirently amended): The method accoxding to claim 1, wherein the single crystal 
semiconductor substrate contains m etch stop layers, and wherein tiw apeak of the hydrogen ion 
in^lant resides at a depth beyond the etch stop layer. 

Claim 9 (canceled) 

Claim 10 (cuirently amended): A method for making a thin fihn device, said method comprising 
tho steps of : 

(^ depositing at least one protective layer on one surfece of a ksgd dwmetoF growtii 
substrate; 

(b) growing a fihn loyor of thin fihn functional metHial laver on the at least one 
protective layer, said the thin film fimctional layer maMl comprising a material selected firam 
the ffovp consisting of high temperature superconducting (YBCO), faroelectric, piezoelectric, 
pyroelectric, high dielectric constant, electro-optic, photoreactive, waveguide, non-linear optical, 
superconducting, photodetecting, solar cell, wideband gap, shaped memory alloy, and 
electrically conducting materials; 

(6) implanting hydrogen to a selected depth within th e growth substrate the thin fihn 
fUuotionallayero r within the at least one protective layer to fonn a hydrogen ion layer so as to 
divide the material having fee gro^rth oubatrato a hydrogen imolanted film fimr^onal laver 
and the at least one protective layer into two distinct portions; 

(^ bonding the gro^rth oubstrato hydroBcn implanted thin film fimctional laver including 
the at least one protective layer and the thin film layer to a seeead flexible substrat e, that has a 
flexibilitv i n excess of silicon : and 

(e) splitting the material having the growth auhgtrolo hydrogen implanted thin film 
fimctional layer and the at least one protective layer along the implanted ion layer and removing 
the portion of the material which is on the side of the ion layer away from the flexible substrate. 
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Claim 1 1 (currently amended): A method accoiding ta claim 10, wherein the groi»>th oubatmto t$ 
Qompriaod of a matorial ool e ot e d from a group oonoigtina of hydrogen implanfed thir^ fiiiYi 
fangtional layer comprises at least one of silTcnn GaAs, quartz, and s^hire. 

Claim 12 (currently amended): A method according to claim 10, wherein tfao growth oubstroto 
said growing the thin fil m fimctional law comprisiaees growing a laver of srlimti 

Claim 13 (currently amended): A method accordit)g to claim 10, further comprising tho gtcp of? 
depositing a stiffening material layer on the surface of the single crystal substrate. 

Claim 14 (currently amended): A method accordiug to clahn 1 0, further oompriping the gtcp of: 
$wd splitting comprises directing a high pressure nitrogen gas stream or liquid stream towards 
the side of the single or^rgtal oubotrato hvdroeen implanted thin film functiopal laver into which a 
high dogq hydrogen ion implantation hoa boon modo to aplit tho ainglo oryistal snbotrato . 

Claim 15 (currently amended): A method according to claim 10, whoroin the growth subotralo 
oomprioing ailicon. ^vhoroin tho at loaot ono prot e otivo layer oomprioing an ojcido layer , m 
adhooion layor> and q barrier \iiyw\ and whorcin the method further comprising thcatcp^ef; 

depositing ^ an oxide layer on the sihcon substrate, wherein the at least one nrotertivR 
layer comprising the oxi de laver. an adhesion laver. and a barrier laver. 

depositing the adhesion layer on the oxide layer; and 

depositing the barrier layer on the adhesion layer for isolating tho thin fihR -l^^w. 

Claim 16 (currently amended): A method according to claim 15, wherein said depositing the 
adhesion layer, wherein the adhesion l ayer comprises r hn ndTinoinn inyrw n .-.if ■ • j , p 
titanium, and wherein the barrier layer comprises a moteriol aelootod fi^m a group ooncioting at 
least one of platinum and iridium. 
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Claim 1 7 (currently amended): A method according to claim 10. depositing tfac oxide laver. 
wheyeffl the at least one protective layer comprising MgO. 

Claim 18 (currently amended): A method according to claim 10, wherein growing t he thin film 
functional taateriol laver is oomprisod of a matoriol a e lootod J&om a gronp oonoiating of 
commises at least one of q single crystal material, a polycrystalline material, and a high 
tempemture sinter ceramic material. 

Claim 19 (currently amended): A method according to claim 10, wherein bonding the thin film 
Actional layer includes the flexible substrate flirther comprise sing a material selected from a group 
consisting of stainless steel foil, plastic, polyinide, polyester, and mylar. 

Claim 20 (currently amended): A method according to claim 10, further comprising tho otop of: 
annealing the thin fibn functional giatcri i xl layer for strengthening and tempering the thin 
fihn layer. 

Claim 21 (ciurently amended): A method according to claim 10, said solittjog further comprising 
tho atop of: implanting boron at the same selected depth as the implanted hydrogen, for lowering tho 
th e rmal energy required to split die growth oubstroto . 

Claim 22 (currently amended): A method according to claim 10, further comprising tho stop of: 
providing an adhesive layer between the bonding surfaces of the thin fihn functional layer and the 
flexible substrate before or during stop (d) for improving the bonding thoroof said bonding . 

Claim 23 (currently amended): A method for making a ttrin fihn device, said method comprising 
the otopa of : ^ growing a film layer of thin fihn fbnctional material on the surface of a growth 

6 



PA(£8I13*RCVDAT8I2»200611:S6:1SAM [Eastern [h^^^^ 



08/28/2086 11:5& 2024047386 



NRL CODE 1008 PATENT 



PAGE 09/13 



AppUcation No. 10/D22364 ^ . , 

AttiBndnKttt dated 8/28^006 75«84-USl 
R<pfy to OflBcc Action of F^nuaty 22, 2006 

substrate, said functional material comprising a material selected from the group consisting of high 
temperature superconducting (YBCO), ferroelectric, piezoelectric, pyroelectric, high dielectric 
constant, electro-optic, photoreactive, wav^ide, non-linear optical, superconducting, 
photodetecting, solar cell, wideband gap, shaped memory alloy, and electrically conducting 
materials; 

^ implanting hydrogen to a selected depth within the growth substrate to fonn a hydrogen 
km layer so as to divide the growth substrate into distinct portions; 

(e) bonding the growth substrate and associated material having the thin film layer to a 
second flexible substrate that has a flexibihtv in excess of that of silicon : 

(d) splitting the material having the growth substrate and thin fihn material along the 
in^lonto d hydrogen ion layer and removing the portion of the material which is on the side of the 
ion layer away from the flexible substrate. 

Claim 24 (cuirently amended): A method according to claun 23, further comprising the atop of: 
depositing a stiffening material layer on the surface of the single cr>^3tal growth substrate. 



Claim 25 (currently amended): A method according to claim 23, further comprising i 
directing a high pressure nitrogen gas steam or liquid stream towards the side of ttie singlo crystal 
SSSS^ substrate into which a high dose hydrogen ion implantation has been made to split the smgle 
9Pf^ growth substrate. 
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